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DETAILED ACTION 



1 . Elected Claims 1 -16 are rejected in this Office Action. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

Claim 1 recites the limitation "... the cache behavior ..." in the preamble. 
There is insufficient antecedent basis for this limitation in the claim. 

Claim 12 recites the limitation "... the cache behavior ..." in the preamble. 
There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 101 

3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or 
composition of matter, or any new and useful improvement thereof, may obtain a patent 
therefor, subject to the conditions and requirements of this title. 

Claims 1 and 12 are rejected under 35 U.S.C. 101 because the claimed 
invention Is directed to non-statutory subject matter. 

Claim 1 recites a method of improving the cache behavior comprising the 
steps of "associating with each node ... node"; "representing ... MBR"; and 
"compressing ... quantization". The steps are broadly recited without regard to 
any tangible way of implementing them that they are directed to the abstract 
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idea. The abstract idea comprising the steps are not instantiated into some 
specific physical implementation which would result in a practical application 
producing a concrete, useful, and tangible result to form the basis of statutory 
subject matter under 35 U.S.C. 101. 

Claim 12 recites a of improving the cache behavior comprising the steps 
of "associating with each node ... node"; "representing ... shape"; and 
"compressing ... quantization". The steps are broadly recited without regard to 
any tangible way of implementing them that they are directed to the abstract 
idea. The abstract idea comprising the steps are not instantiated into some 
specific physical implementation which would result in a practical application 
producing a concrete, useful, and tangible result to form the basis of statutory 
subject matter under 35 U.S.C. 101. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent or 
(2) a patent granted on an application for patent by another filed in the United States before 
the invention by the applicant for patent, except that an international application filed under 
the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-2, 6-9, and 11 are rejected under 35 U.S.C. 102(e) as being 
anticipated by U.S. Patent No. 6,470,344 issued to Kothuri et al. ("Kothrui"). 
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As to Claim 1, Kothuri teaches "a method of improving the cache behavior 
of accessing a multidimensional index structure resident in main memory for 
facilitating reference to data objects stored in a database, where the index 
structure consists of internal nodes having pointers to child nodes and leaf nodes 
having to database objects, the method comprising the steps of: 

• associating with each node a minimum bounding rectangle ("MBR"), 
wherein each MBR is the minimal hyper-rectangle enclosing the 
corresponding data object in the case of a leaf node and all the hyper- 
rectangles in the child node in the case of an internal node" (Figures 1A 
and 7 illustrate associating with each node a minimum bounding 
rectangle, column 9, lines 1-21); 

• Kothuri teaches "representing each of one or more said MBRs by a 
relative representation of an MBR ("RMBR") that is the coordinates of the 
MBR represented relative to the coordinates of a reference MBR" (Figures 
3 and 6A display the relative representation of a minimum bounding 
rectangle, column 1 1 , lines 47-53); and 

• "compressing each RMBRs into a quantized, RMBR ("QRMBR") by 
quantizing each RMBR to finite precision by cutting off trailing insignificant 
bits after quantization" (column 11, lines 60-67 and column 12, lines 1-62 
wherein illustrates an equivalent process of cutting off trailing insignificant 
bits after quantization using truncate or rounded down procedure). 
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As to Claim 2, Kothuri teaches "wherein said multi-dimensional index 
structure is an R-tree" (Figure 4, illustrates the R-tree, column 12, lines 55-56). 

As to Claim 6, Kothuri teaches "wherein each Internal node has a plurality 
of entries where the first entry has a QRMBR and a pointer while the rest of the 
entries have only QRMBRs" (column 12, lines 49-54). 

As to Claim 7, Kothuri teaches "wherein each node stores a reference 
MBR" (Figures 1 A and 1 B illustrate each node stores a reference MBR). 

As to Claim 8, Kothuri teaches "wherein the reference MBR of a node is 
obtained from the corresponding QRMBR stored in the node's parent node" 
(column 12, lines 49-54). 

As to Claim 9, Kothuri teaches "wherein the internal nodes store QRMBRs 
while the leaf nodes store MBRs" (column 9, lines 10-21). 

As to Claim 11, Kothuri teaches "wherein said database resides in disk" 
(column 6, lines 14-16). 

Claims 12-14 and 16 are rejected under 35 U.S.C. 102(e) as being 
anticipated by U.S. Patent No. 6,470,344 issued to Kothuri et al. ("Kothrui"). 

As to Claim 12, Kothuri teaches "a method of improving the cache 
behavior of accessing a multidimensional index structure resident in main 
memory for facilitating reference to data objects stored in a database, where the 
index structure consists of internal nodes having pointers to child nodes and leaf 
nodes having to database objects, the method comprising the steps of: 
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• associating with each node a minimum bounding shape, a multi- 
dimensional shape enclosing the corresponding data object in the case of 
a leaf node and all the minimum bounding shapes in the child node in the 
case of an internal node" (Figure 1, column 8, lines 19-39); 

• "representing each of one or more said minimum bounding shape by a 
relative representation that is the coordinates of the minimum bounding 
shape represented relative to the coordinates of a reference minimum 
bounding shape" (Figures 3 and 6A display the relative representation of a 
minimum bounding shape wherein the shape is equivalent to the 
illustrated rectangle, column 1 1 , lines 47-53); and 

• "compressing each relative representation into a quantized representation 
by quantizing each relative representation to finite precision by cutting off 
trailing insignificant bits after quantization" (column 11, lines 60-67 and 
column 12, lines 1-62 wherein illustrates an equivalent process of cutting 
off trailing insignificant bits after quantization using truncate or rounded 
down procedure). 

As to Claim 13, Kothuri teaches "wherein each internal node has a 
plurality of entries where the first entry has a quantized representation and a 
pointer while the rest of the entries have only quantized representations" (column 
12, lines 49-54). 
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As to Claim 14, Kothuri teaches "wherein the reference minimum 
bounding shape of a node is obtained from the corresponding quantized 
representation stored in the node's parent node" (column 12, lines 49-54). 

As to Claim 16, Kothuri teaches "wherein said database resides in disk" 
(column 6, lines 14-16). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 3-5 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent No. 6,470,344 issued to Kothuri et al. ("Kothrui") as applied to 
claim 1" above, and further in view of U.S. Patent No. 6,868,410 issued to Fortin 
et al. ("Fortin"). 

As to Claim 3: 

Kothuri teaches the elements of Claim 1 as stated above. 

Kothuri does not explicitly teach "wherein said multi-dimensional index 
structure is an R*-tree". 

Fortin teaches "wherein said multi-dimensional index structure is an R*- 
tree" (column 8, lines 31-65). 
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It would have been obvious to a person of ordinary skill in the art at the 
time of the invention to cx)mbine the teaching of Fortin with the teaching of 
Kothuri in order to provide a method or system which integrates multi- 
dimensional index structure such as an RMree, thereby providing a method or 
system which further improved storage or memory utilization and robustness in 
processing data distribution. 

As to Claim 4: 

Kothuri teaches the elements of Claim 1 as stated above. 

Kothuri does not explicitly teach "wherein said multi-dimensional index 
structure is an R+-tree". 

Fortin teaches "wherein said multi-dimensional index structure is an R+- 
tree" (column 8, lines 31-65). 

It would have been obvious to a person of ordinary skill in the art at the 
time of the invention to combine the teaching of Fortin with the teaching of 
Kothuri in order to provide a method or system which integrates multi- 
dimensional index structure such as an R+-tree, thereby providing a method or 
system which further reduced overlap of minimum bounding rectangles. 

As to Claim 5: 

Kothuri teaches the elements of Claim 1 as stated above. 
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Kothuri does not explicitly teach "wherein said multi-dimensional index 
structure is a Hllbert R-tree". 

Fortin teaches "wherein said multi-dimensional index structure is a Hilbert 
R-tree" (column 8, lines 31-65). 

It would have been obvious to a person of ordinary skill in the art at the 
time of the invention to combine the teaching of Fortin with, the teaching of 
Kothuri in order to provide a method or system which integrates multi- 
dimensional index structure such as a Hilbert R-tree, thereby providing a method 
or system which further improved storage or memory utilization. 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 6,470,344 issued to Kothuri et al. ("Kothrui") as applied to claim 
1 above, and further in view of "Compacting Discriminator Information for Spatial 
Trees by Inga Sitzmann and Peter J. Stuckey, Copyright 2001, Australian 
Computer Society, Inc. 

As to Claim 10: 

Kothuri teaches the elements of Claim 1 as stated above. 
Kothuri does not explicitly teach "wherein said database resides in main 
memory". 

Sitzmann and Stuckey teach "wherein said database resides in main 
memory" (Abstract, page 167). 
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It would have been obvious to a person of ordinary skill in the art at the 
time of the invention to combine the teachings of Sitzmann and Stuckey v\/ith the 
teaching of Kothuri in order to provide a method or system wherein database will 
fit entirely in main memory (Sitzmann and Stuckey, Introduction). 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 6,470,344 issued to Kothuri et al. ("Kothrui") as applied to claim 
12 above, and further in view of "Compacting Discriminator Information for 
Spatial Trees by Inga Sitzmann and Peter J. Stuckey, Copyright 2001 , Australian 
Computer Society, Inc. 

As to Claim 15: 

Kothuri teaches the elements of Claim 12 as stated above. 
Kothuri does not explicitly teach "wherein said database resides in main 
memory". 

Sitzmann and Stuckey teach "wherein said database resides in main 
memory" (Abstract, page 167). 

It would have been obvious to a person of ordinary skill in the art at the 
time of the invention to combine the teachings of Sitzmann and Stuckey with the 
teaching of Kothuri in order to provide a method or system wherein database will 
fit entirely in main memory (Sitzmann and Stuckey, Introduction). 
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Any inquiry concerning this communication or earlier communications from 
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571-272-4033. The examiner can normally be reached on Monday-Friday from 
9:00 AM to 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Safet Metjahic can be reached on 571-272-4023. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-4033. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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